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(54) FRONT FACE FILTER FOR PLASMA DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost front face filter for a plasma display which cause 
little leaking of electromagnetic waves and near IR rays and which shows excellent performance in 
chroma, brightenss and a nti reflection property. 

SOLUTION: This front face filter for a plasma display has at least an electrically conductive inorg. film 
and a resin film layer on a substrate, and the resin film layer consists of at least an adhesive film and a 
resin film. The resin film layer is stuck to at least one surface of the substrate through the adhesive 
layer. The electrically conductive inorg. film is formed on the substrate. Or the resin film layer is 
formed on one surface of the substrate, and the electrically conductive inorg. film is formed on the 
opposite surface. Further, an antireflection film is formed on the electrically conductive inorg. film on 
the substrate. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The front filter for plasma displays characterized by preparing the conductive minerals film and a 
resin film layer at least on a substrate. 

[Claim 2] The front filter for plasma displays according to claim 1 characterized by for a resin film layer 
consisting of adhesion film and a resin film at least, and sticking this resin film layer at least on one side of a 
substrate through this adhesion film. 

[Claim 3] The front filter for plasma displays according to claim 1 characterized by preparing the conductive 
minerals film on a substrate. 

[Claim 4] The front filter for plasma displays according to claim 3 characterized by preparing a resin film 
layer in one side of a substrate, and preparing the conductive minerals film in the opposite side. 
[Claim 5] The front filter for plasma displays according to claim 3 characterized by preparing the 
antireflection film further on the conductive minerals film prepared on the substrate. 

[Claim 6] The front filter for plasma displays according to claim 1 characterized by preparing the conductive 
minerals film on a resin film layer. 

[Claim 7] The front filter for plasma displays according to claim 6 characterized by preparing the rebound 
ace court film for a resin film layer on a resin film, and preparing the conductive minerals film on it. 
[Claim 8] The front filter for plasma displays according to claim 1 characterized by a resin film layer being 
a thing containing the coloring matter for the complementary color, and/or a near infrared ray absorbent. 
[Claim 9] The front filter for plasma displays according to claim 8 with which a resin film layer is 
characterized by including an ultraviolet ray absorbent. 

[Claim 10] The front filter for plasma displays according to claim 1 characterized by preparing the 
antireflection film on a resin film layer. 

[Claim 1 1] The front filter for plasma displays according to claim 6 characterized by preparing the 
antireflection film on the conductive minerals film prepared on the resin film layer. 

[Claim 12] The front filter for plasma displays according to claim 1 characterized by preparing a resin film 

layer in one side of a substrate, and preparing the antireflection film in the opposite side. 

[Claim 13] The front filter for plasma displays according to claim 1 characterized by preparing on a 

substrate the rebound ace court film which is more than 2H by the pencil degree of hardness. 

[Claim 14] The front filter for plasma displays according to claim 13 characterized by the rebound ace court 

film being a thing containing the coloring matter for the complementary color, and/or a near infrared ray 

absorbent. 

[Claim 15] The front filter for plasma displays according to claim 14 with which the rebound ace court film 
is characterized by including an ultraviolet ray absorbent. 

[Claim 1 6] The front filter for plasma displays according to claim 1 characterized by having the conductive 
terminal which penetrates the conductive minerals film, contact, or the conductive minerals film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is concerned with the front filter of a plasma display which covers the 

electromagnetic wave emitted from a plasma display, a near infrared ray, etc. 

[0002] 

[Description of the Prior Art] As for the plasma display, great development is expected with the flat TV etc. 
as a large-sized plate and a thin display. 

[0003] The current said display is considered in use of a front filter in order to compensate it with the 
improvement efforts in the engine performance of a bodies part, such as a panel. The purpose of using this 
filter is as follows, for example. 

(1) Cover the electromagnetic wave revealed from the front face of a plasma display, and lower to below a 
predetermined safety- standard value. 

(2) Cover the near infrared ray (about 800-1 OOOnm) revealed from the front face of a plasma display, and 
make it not become the source of malfunction of electronic equipment, such as a remote controller. 

(3) Amend the unnecessary color mixed in a plasma display, and attain rationalization of color quality. 

(4) Give acid resistibility and make a screen legible. 

(5) Protect a panel from breakage. 

[0004] About the electromagnetic wave electric shielding functional grant technique, silver and the 
laminating transparence electric conduction film of ITO which are indicated by JP,9-291356,A, JP,10- 
1 191 64, A, JP, 10-2 173 80, A, etc. are known. 

[0005] About the electric shielding functional grant technique of a near infrared ray, it is known that the 
above-mentioned transparence electric conduction film itself will reflect a near infrared ray. Moreover, the 
approach using the near infrared ray absorbent indicated by JP,1 0-230 134,A, JP,10-282335,A, JP,10- 
78509,A, JP,10-186127,A, etc. is learned. 

[0006] With the unnecessary color mixed in a plasma display, the luminescent color of a fluorescent 
substance proper, the coloring light of a filler gas proper, and muddiness of the color by the above- 
mentioned near infrared ray absorbent use can be mentioned, and the approach of using the coloring matter 
which carries out the complementary color of them according to need is learned for JP,9-145918,A. 
[0007] And JP,9-145918,A, JP,9-306366,A, etc. are known about the acid-resisting technique. 
[0008] 

[Problem(s) to be Solved by the Invention] The greatest reason for barring the spread of plasma displays is 
in an expensive rank. The improvement in yield can also fall the whole cost only after the price fall of each 
member which constitutes a display with last thing is realized. The relation between the functional grant 
approach needed for the front filter of a plasma display which is material a part, and low-cost-izing was 
considered wholeheartedly, and it resulted in this invention. 
[0009] 

[Means for Solving the Problem] The purpose of this invention is attained by the front filter for plasma 
displays characterized by preparing the conductive minerals film and a resin film layer at least on a 
substrate. 
[0010] 

[Embodiment of the Invention] Any of a glass substrate and a resin substrate are sufficient as the substrate 
of the front filter for plasma displays used for this invention. Anything [ its ] is usable if glass substrates are 
glass plates which can generally come to hand, such as soda glass and tempered glass. Usually, an about 2- 
4mm thing is used. Generally the glass substrate is cheap compared with a plastic plate like PMMA. 
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[001 1] Moreover, if PMMA, a polycarbonate, polyethylene terephthalate, diethylene-glycol bisallyl 
carbonate resin, the Pori 4-methyl pentene -1, polystyrene, vinyl chloride resin, acrylonitrile-styrene resin, 
etc. are transparent resin substrates, either of a resin substrate is usable. Usually, an about 2-6mm thing is 
used. Generally the resin substrate is tough compared with a glass substrate, and its function to protect a 
plasma display panel to the blow from the outside is high. Moreover, compared with a glass substrate, it is 
lightweight. 

[0012] Moreover, the front filter for plasma displays of this invention is characterized by preparing the resin 
film layer. By creating separately a substrate and the resin film layer which has various functions, and 
sticking later, creation of the front filter for plasma displays becomes easy, and is desirable in cost. As for a 
resin film layer, it is more desirable to consist of adhesion film and a resin film at least, and to stick this 
resin film layer at least on one side of a substrate through this adhesion film. 

[0013] As resin of a resin film, there is transparency, such as polyethylene, polypropylene, polyvinyl 
alcohol, a polycarbonate, a polyvinyl chloride, an acetyl cellulose, and polyethylene terephthalate, and if 
there is little coloring of a proper, either is usable. Moreover, as film thickness, about 5-200 micrometers is 
desirable. 

[0014] Moreover, as adhesion film, there is hardening mold adhesion film by heat or activity beam-of-light 
polymerizations, such as adhesion mold adhesion film, such as an acrylic resin (meta) system and a 
polyvinyl -butyral system, an acrylic (meta) monomer, oligomer, and an epoxy resin system, etc. Although 
not limited especially in this invention, from a viewpoint of endurance, the hardening mold adhesion film is 
more desirable. As for these adhesion film, it is desirable to usually apply to one side of the above- 
mentioned resin film by about 5-100-micrometer thickness. 

[0015] As for a resin film layer, in this invention, it is desirable that coloring matter and/or a near infrared 
ray absorbent are included. 

[0016] Coloring matter amends the unnecessary color mixed in a plasma display, and has the function to 
attain rationalization of color quality. For example, when the fluorescent substance which emits light in blue 
has the property which emits light in red in coincidence, red is unnecessary light and may reduce the quality 
of the color of plasma display original. Then, the complementary color of the coloring matter for the 
complementary color which consists of the color or pigment of blue thru/or a green network according to a 
case is added and carried out. 

[0017] Moreover, a near infrared ray absorbent covers the near infrared ray (about 800-1000nm) revealed 
from the front face of a plasma display, and has the function it is made not to become the source of 
malfunction of electronic equipment, such as a remote controller. As a near infrared ray absorbent, near 
infrared ray absorbents, such as a poly methine system, a phthalocyanine system, an anthraquinone system, 
and a G MONIUMU system, can be used. In addition, although the conductive minerals film itself 
mentioned later may have a near infrared ray shielding effect, since a near infrared ray shielding effect can 
be further heightened by including a near infrared ray absorbent in a resin film layer even if it is such a case, 
it is desirable. 

[0018] When adding coloring matter and adding a near infrared ray absorbent 0.00001 - 2wt% in the film, it 
is desirable to add in 0.1 - 15wt% in the film. 

[0019] It is desirable to include ultraviolet ray absorbents, such as a benzophenone system and a 
benzotriazol system, in a resin film layer because of the purpose which protects coloring matter and a near 
infrared ray absorbent from ultraviolet rays. The usual loadings of an ultraviolet ray absorbent are 0.1 - 
10wt%inthefilm. 

[0020] As for the resin film layer of this invention, it is desirable to have the rebound ace court film, when 
giving abrasion-proof nature. Especially when forming the conductive minerals film later mentioned on a 
resin film, it is desirable from the point of abrasion-proof nature to form the rebound ace court film between 
a resin film and the conductive minerals film. 

[0021] As rebound ace court film, the hardened material of a polyfunctional (meta) acrylic monomer, 
oligomer, a polyfunctional epoxy resin, and a silane system compound etc. is used preferably. It is also 
possible for an ultrafine particle 1 OOnm or less like a silica to be included for the purpose of the 
improvement in a degree of hardness or antistatic engine-performance grant. Usually, it is formed by about 
0.5-1 5-micrometer thickness. 

[0022] As for the rebound ace court film, it is hard to get damaged and is desirable that a degree of hardness 
is more than 2H by the pencil degree of hardness. For that, there is an approach using the coating containing 
the organic silicon compound expressed with the following general formula (1) or its hydrolyzate. 
[0023] 
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RlaR2bSi(OR3)4-a-b(l) 

(For the inside Rl and R2 of a formula, the carbon numbers of the hydrocarbon group which has an alkyl 
group, an alkenyl radical, an aryl group or a halogen, an epoxy group, a glycidoxy radical, the amino group, 
a sulfhydryl group, a methacryloyl radical, and an acryloyl radical respectively, and R3 are the alkyl group 
of 1-8, an alkoxyalkyl group, an acyl group, and a phenyl group, and a and b are 0 or 1) 
As an example of a compound expressed with a general formula (1), methyl trialkoxysilane, vinyl 
trialkoxysilane, phenyl trialkoxysilane, vinyltriacetoxysilane, gamma-glycidoxy propyl trialkoxysilane, 
gamma-glycidoxy propylmethyl dialkoxy silane, gamma-methacryloyl propyl trialkoxysilane, and gamma- 
chloropropyl trialkoxysilane are mentioned. 

[0024] Coloring matter, a near infrared ray absorbent, an ultraviolet ray absorbent, etc. may be included in 
the resin film itself, and may be included in the adhesion film and rebound ace court film which were 
formed on the resin film. The approach of adding them can blend and apply them to the coating containing 
the above-mentioned matrix component, and the approach of performing deliquoring and hardening and 
forming the film, the approach of blending them at the time of membrane formation of a resin film, or the 
method of dyeing the film after formation by them can be used. 

[0025] In addition, when a substrate is a resin substrate, the function which amends an unnecessary color, a 
near infrared ray electric shielding function, an ultraviolet absorption function, etc. can be given by blending 
coloring matter, a near infrared ray absorbent, an ultraviolet ray absorbent, etc. with the resin substrate itself. 
Generally they can be given by the approach of blending coloring matter, a near infrared ray absorbent, and 
an ultraviolet ray absorbent at the time of substrate shaping. 

[0026] The conductive minerals film covers the electromagnetic wave revealed from the front face of a 
plasma display, and has the function lowered to below a predetermined safety-standard value. 
[0027] Even if it forms the conductive minerals film on a substrate, it is formed in a resin film layer and may 
be stuck with a substrate later. When forming on a substrate, and it forms in the opposite field of a resin film 
layer, it is desirable from the point of protection of a substrate. 

[0028] A 30-1000MHz electromagnetic wave is usually targetted for an electromagnetic wave. A thing 
300MHz or less becomes main objects especially. Although the desired value of an electric shielding 
function naturally changes with the reinforcement of an electromagnetic wave generation source, it is 
usually supposed on the noncommercial way below lOohms / ** on the industrial way that they are surface 
resistivity (sheet resistance) below lohm / **. 

[0029] The technique which uses transparency semi-conductor film [, such as a metal thin film, and ITO a 
tin oxide system, ], such as silver and gold, can be used as a technique of realizing such conductivity and 
holding transparency. 50% or more, in order to obtain 65% or more of light permeability preferably, even if 
thick, by the metal system film, it is desirable to control to 700nm or less per layer by one-layer lOOnm or 
less and the semi-conductor film. In order for these thin films to satisfy a conductivity, transparency, and 
cost-demand, the sputtering method, vacuum evaporation technique, the ion plating method, etc. are used, 
and the approach of usually carrying out the laminating of several layers is taken. Moreover, the approach of 
forming the conductive minerals film by the detailed circuit formation approach of the shape of a mesh by 
etching of the electroless deposition film of metals, such as copper and silver, print processes, the photo- 
mask method, etc. can also be taken. 

[0030] Moreover, the metal thin film with which a certain thing described the difference of extent above, 
and the semi-conductor thin film itself may have a near infrared ray field shielding effect according to a 
class. 

[003 1] An antireflection film is prepared, in order to reduce outdoor daylight projection and to make it 
legible still more preferably. The antireflection film is formed as the minerals film by PVD and CVD 
methods, such as organic film by the wet coating method, or a vacuum deposition method, or organic film. 
In any case, the outermost layer is used as the low refractive-index film. In the case of a wet coating method, 
it is desirable that it is the optical thin film of about 50-1 50nm of with a refractive index [ containing a 
fluorine ] of 1.43 or less thickness. 

[0032] In the case of the minerals film by PVD, high refractive-index film, such as Ti02, Zr02, and ITO, 
and low refractive-index film, such as Si02 and MgF2, are given by the thickness of optical thin film level. 
The high refractive- index film besides in the case of one layer of low refractive-index film and about 2-16 
layers of low refractive-index film may be given by turns. 

[0033] An antireflection film may be prepared in which field. Moreover, it may form directly on a substrate 
or you may form on a resin film layer or the conductive minerals film. When forming directly on a substrate, 
and it prepares in the opposite field of a resin film layer, it is desirable from the point of protection of a 
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substrate. Moreover, forming on the conductive minerals film can make the outermost layer of the 
conductive minerals film serve as the high refractive-index film of an antireflection film, and it is desirable. 
[0034] Although a resin film layer may be prepared in both sides of a substrate in operation of this invention 
or you may prepare in one side, preparing only in one side is advantageous in cost. 

[0035] One of the desirable modes of this invention is the case where stick a resin film layer on one side, 
and the conductive minerals film, an antireflection film, or its both are formed in an opposite side from a 
viewpoint of the engine performance and cost. 

[0036] Furthermore, the rebound ace court film which is more than 2H is prepared by the pencil degree of 
hardness on a substrate as a desirable mode of this invention. Especially, when a substrate is a resin 
substrate, it is desirable from a viewpoint of substrate protection. Although the rebound ace court film may 
be prepared in one side of a substrate or may be prepared in both sides, it is desirable to prepare in both 
sides of a substrate from the point of protection of a substrate. 

[0037] It is the same as that of the case of the rebound ace court film prepared on a film that the hardened 
material of a polyfunctional (meta) acrylic monomer, oligomer, a polyfunctional epoxy resin, and a silane 
system compound etc. is preferably used of the rebound ace court film. Usually, it is formed by about 0.5- 
1 5-micrometer thickness. 

[0038] Moreover, the function to amend an unnecessary color and to attain rationalization of color quality, 
or a near infrared ray electric shielding function can be given like the above to the rebound ace court film 
prepared on a substrate by including the coloring matter for the complementary color, or a near infrared ray 
absorbent. Moreover, also as for a desirable thing, it is same that the ultraviolet ray absorbent is given 
because of the purpose which protects the coloring matter for the complementary color, and a near infrared 
ray absorbent from ultraviolet rays. The desirable class and desirable addition of these additives are the 
same as that of the above. You may add to either of the rebound ace court film on a resin film layer and a 
substrate, and these additives may be added to both. 

[0039] In order for the conductive minerals film to demonstrate an electromagnetic wave electric shielding 
function exactly, it is desirable that the conductive minerals film is picking the ground on the occasion of 
use. Therefore, as for the front filter for plasma displays of this invention, it is desirable to have the 
conductive terminal for ground picking which penetrates the conductive minerals film, contact, or the 
conductive minerals film. Here, the conductive terminal in contact with the conductive minerals film is a 
conductive terminal of a plane thru/or a needle, or the letter of a projection, and the conductive minerals film 
is contacted by at least one place. High effectiveness is acquired when contacting by two or more places 
preferably. Moreover, the conductive terminal which penetrates the conductive minerals film is a terminal of 
the shape of the shape of a conductive needle and the spherical head, and a rod, and the conductive minerals 
film is penetrated. High effectiveness is acquired when penetrating at least one penetration part by two or 
more places preferably also in this case. 
[0040] 

[Example] Using the vacuum deposition method, the laminating was carried out to one side of a tempered 
glass plate with an example 1 thickness of 3mm to the order of the silver film of 1 5nm of thickness, the ITO 
film of 50nm of thickness, the silver film of 15nm of thickness, the ITO film of 50nm of thickness, the silver 
film of 15nm of thickness, and the ITO film of 50nm of thickness, and the conductive minerals film with a 
near infrared ray [ electromagnetic wave electric shielding-cum-] electric shielding function was formed in 
it. 

[0041] Furthermore, the antireflection film which consists of Ti02 film of 18nm of thickness, Si02 film of 
1 5nm of thickness, Ti02 film of 20nm of thickness, and Si02 film of 80nm of thickness with a vacuum 
deposition method was formed on the conductive minerals film. 

[0042] To one side of a polyethylene terephthalate film with a thickness of 80 micrometers, gamma- 
glycidoxypropyltrimetoxysilane hydrolyzate and the bisphenol A mold epoxy resin (product made from oil- 
ized shell epoxy trade name "Epicoat" 827) are used as a principal component, ultraviolet ray absorbent 
(Ciba-Geigy make trade name "tinuvin" 326) 5wt% — it contains — 3 micrometers of thickness and the 
rebound ace court film of pencil degree-of-hardness 3H are prepared. To the opposite side further Near 
infrared ray absorbent (NIPPON SHOKUBAI Co., Ltd. make trade name "IEKU scalar" IR-4) 2wt%, 
coloring matter ( trade name [ by Mitsui Chemicals, Inc. ]" PS blue BN") 0.001 wt%, and ultraviolet ray 
absorbent (Ciba-Geigy make trade name "tinuvin" 326) 2wt% — it contained, and the ultraviolet curing mold 
adhesion film which uses acrylic resin as a principal component was formed by 30 micrometers of 
thickness, and was used as the resin film layer. 

[0043] The above-mentioned resin film layer was stuck to the opposite side of the above-mentioned 
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substrate in which the conductive minerals film and an antireflection film were formed, and it fixed by the 
ultraviolet curing method to it. 

[0044] In the surface periphery section of the side in which the conductive minerals film is formed, press fit 
immobilization of the 30 stainless steel rods of the shape of the spherical head of 2mm of diameters was 
carried out so that the conductive minerals film might be penetrated, and the earth wire was taken. This 
thing was used as the front filter of a plasma display. 

[0045] 45dB and the near infrared ray electric shielding ability of the electromagnetic wave electric 
shielding ability of the front- face filter of a book were 93% to the 200MHz electric-field wave. Moreover, 
color, brightness, and the engine performance that was excellent also in acid resistibility were shown, 
one side of a polyethylene terephthalate film with an example 2 thickness of 80 micrometers — gamma- 
glycidoxypropyltrimetoxysilane hydrolyzate and the bisphenol A mold epoxy resin (product made from oil- 
ized shell epoxy trade name "Epicoat" 827) — a principal component — carrying out — ultraviolet ray 
absorbent (Ciba-Geigy make trade name "tinuvin" 326) 5wt% — 3 micrometers of thickness and the rebound 
ace court film of pencil degree-of-hardness 3H which are included were prepared. 

[0046] On the rebound ace court film, the vacuum deposition method was used, the laminating was carried 
out to the order of the silver film of 1 5nm of thickness, the ITO film of 50nm of thickness, the silver film of 
15nm of thickness, the ITO film of 50nm of thickness, the silver film of 15nm of thickness, and the ITO 
film of 50nm of thickness, and the conductive minerals film with a near infrared ray [ electromagnetic wave 
electric shielding-cum-] electric shielding function was formed. 

[0047] Furthermore, the antireflection film which consists of Ti02 film of 18nm of thickness, Si02 film of 
1 5nm of thickness, Ti02 film of 20nm of thickness, and Si02 film of 80nm of thickness with a vacuum 
deposition method was formed on the conductive minerals film. 

[0048] then, the opposite side ~ near infrared ray absorbent (NIPPON SHOKUBAI Co., Ltd. make trade 
name "IEKU scalar" IR-4) 2wt% and coloring matter ( trade name [ by Mitsui Chemicals, Inc. ]" PS blue 
BN") 0.001 wt%, and ultraviolet ray absorbent (Ciba-Geigy make trade name "tinuvin" 326) 2wt% - it 
contained, and the ultraviolet curing mold adhesion film which uses acrylic resin as a principal component 
was formed by 30 micrometers of thickness, and was used as the resin film layer. 

[0049] The antireflection film which consists of Ti02 film of 18nm of thickness, Si02 film of 15nm of 
thickness, Ti02 film of 20nm of thickness, and Si02 film of 80nm of thickness was formed in one side of a 
tempered glass plate with a thickness of 3mm with the vacuum deposition method. 
[0050] The above-mentioned resin film layer was stuck to the opposite side of the antireflection film 
forming face of a glass substrate, and it fixed by the ultraviolet curing method to it. 

[005 1 ] In the surface periphery section of the side in which the conductive minerals film is formed, press fit 
immobilization of the 30 stainless steel rods of the shape of the spherical head of 2mm of diameters was 
carried out so that the conductive minerals film might be penetrated, and the earth wire was taken. This 
thing was used as the front filter of a plasma display. 

[0052] 45dB and the near infrared ray electric shielding ability of the electromagnetic wave electric 
shielding ability of the front-face filter of a book were 93% to the 200MHz electric-field wave. Moreover, 
color, brightness, and the engine performance that was excellent also in acid resistibility were shown. 
To both sides of the PMMA substrate (there is no substantial transparency of a beam of light with a 
wavelength of 400nm or less) which blended the ultraviolet ray absorbent with an example 3 thickness of 
4mm Gamma-glycidoxypropyltrimetoxysilane hydrolyzate and the bisphenol A mold epoxy resin (oil-ized 
shell epoxy company make trade name "Epicoat" 827) are used as a principal component using a dipping 
method. Near infrared ray absorbent (NIPPON SHOKUBAI Co., Ltd. make trade name "IEKU scalar" IR-4) 
5wt%, coloring matter ( trade name [ by Mitsui Chemicals, Inc. ]" PS blue BN") 0.01wt%, and ultraviolet 
ray absorbent (Ciba-Geigy make trade name "tinuvin" 326) 5wt% — 3.5 micrometers of thickness and the 
rebound ace court film of pencil degree-of-hardness 4H which are included were formed. 
[0053] The laminating was carried out to the order of the silver film of 15nm of thickness, the ITO film of 
50nm of thickness, the silver film of 15nm of thickness, the ITO film of 50nm of thickness, the silver film of 
15nm of thickness, and the ITO film of 50nm of thickness with the vacuum deposition method, and the 
conductive minerals film with a near infrared ray [ electromagnetic wave electric shielding-cum-] electric 
shielding function was formed in one side of the rebound ace court film. Furthermore, the antireflection film 
which consists of Ti02 film of 18nm of thickness, Si02 film of 15nm of thickness, Ti02 film of 20nm of 
thickness, and Si02 film of 80nm of thickness was formed in up to it with the vacuum deposition method. 
[0054] one side of a polyethylene terephthalate film with a thickness of 80 micrometers — gamma- 
glycidoxypropyltrimetoxysilane hydrolyzate and the bisphenol A mold epoxy resin ( trade name Epicoat 
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827 made from oil-ized shell epoxy) — a principal component — carrying out — ultraviolet ray absorbent 
(Ciba-Geigy trade name tinuvin 326) 5wt% — the included rebound ace court film of 3 micrometers of 
thickness was prepared. 

[0055] On the rebound ace court film on a film, the vacuum deposition method was used, the laminating was 
carried out to the order of the silver film of 15nm of thickness, the ITO film of 50nm of thickness, the silver 
film of 15nm of thickness, the ITO film of 50nm of thickness, the silver film of 15nm of thickness, and the 
ITO film of 50nm of thickness, and the conductive minerals film with a near infrared ray [ electromagnetic 
wave electric shielding-cum-] electric shielding function was formed. Furthermore, the antireflection film 
which consists of Ti02 film of 18nm of thickness, Si02 film of 15nm of thickness, Ti02 film of 20nm of 
thickness, and Si02 film of 80nm of thickness was formed in up to it with the vacuum deposition method. 
[0056] Furthermore, the ultraviolet curing mold adhesion film which uses an ultraviolet ray absorbent (Ciba- 
Geigy make trade name "tinuvin" 326) 2wt% implication and acrylic resin as a principal component was 
formed in the opposite side by 30 micrometers of thickness near infrared ray absorbent (NIPPON 
SHOKUBAI Co., Ltd. make trade name "IEKU scalar" IR-4) 2wt%, and it considered as the resin film 
layer. 

[0057] The above-mentioned resin film layer was stuck to the field opposite to having formed the 
conductive minerals film of a PMMA substrate, and it fixed by the ultraviolet curing method to it. 
[0058] In the surface periphery section of each field, press fit immobilization of the 30 stainless steel rods of 
the shape of the spherical head of 2mm of diameters was carried out, respectively, and the earth wire was 
taken so that the conductive minerals film might be penetrated. This thing was used as the front filter of a 
plasma display. 

[0059] 48dB and the near infrared ray electric shielding ability of the electromagnetic wave electric 
shielding ability of the front- face filter of a book were 95% to the 200MHz electric-field wave. Moreover, 
color, brightness, and the engine performance that was excellent also in acid resistibility were shown. 
To both sides of the PMMA substrate (there is no substantial transparency of a beam of light with a 
wavelength of 400nm or less) which blended the ultraviolet ray absorbent with an example 4 thickness of 
4mm Gamma-glycidoxypropyltrimetoxysilane hydrolyzate and the bisphenol A mold epoxy resin (oil-ized 
shell epoxy company make trade name "Epicoat" 827) are used as a principal component using a dipping 
method. Near infrared ray absorbent (NIPPON SHOKUBAI Co., Ltd. make trade name "IEKU scalar" IR-4) 
5wt%, coloring matter ( trade name [ by Mitsui Chemicals, Inc. ]" PS blue BN") 0.01wt%, and ultraviolet 
ray absorbent (Ciba-Geigy make trade name "tinuvin" 326) 5wt% — 3.5 micrometers of thickness and the 
rebound ace court film of pencil degree-of-hardness 4H which are included were formed. 
[0060] The antireflection film which consists of Ti02 film of 18nm of thickness, Si02 film of 15nm of 
thickness, Ti02 film of 20nm of thickness, and Si02 film of 80nm of thickness was formed in one side of 
the rebound ace court film with the vacuum deposition method. 

[0061] one side of a polyethylene terephthalate film with a thickness of 80 micrometers — gamma- 
glycidoxypropyltrimetoxysilane hydrolyzate and the bisphenol A mold epoxy resin (product made from oil- 
ized shell epoxy trade name "Epicoat" 827) — a principal component — carrying out — ultraviolet ray 
absorbent (Ciba-Geigy make trade name "tinuvin" 326) 5wt% — the included rebound ace court film of 3 
micrometers of thickness was prepared. 

[0062] On the rebound ace court film on a film, the vacuum deposition method was used, the laminating was 
carried out to the order of the silver film of 15nm of thickness, the ITO film of 50nm of thickness, the silver 
film of 15nm of thickness, the ITO film of 50nm of thickness, the silver film of 15nm of thickness, and the 
ITO film of 50nm of thickness, and the conductive minerals film with a near infrared ray [ electromagnetic 
wave electric shielding-cum-] electric shielding function was formed. Furthermore, the antireflection film 
which consists of Ti02 film of 18nm of thickness, Si02 film of 15nm of thickness, Ti02 film of 20nm of 
thickness, and Si02 film of 80nm of thickness was formed in up to it with the vacuum deposition method. 
[0063] To the opposite side of an antireflection film, near infrared ray absorbent (NIPPON SHOKUBAI 
Co., Ltd. make trade name "IEKU scalar" IR-4) 2wt%, the ultraviolet curing mold adhesion film which uses 
an ultraviolet ray absorbent (Ciba-Geigy make trade name "tinuvin" 326) 2wt% implication and acrylic resin 
as a principal component was formed by 30 micrometers of thickness, and was used as the resin film layer. 
[0064] The above-mentioned resin film layer was stuck to the field opposite to having formed the 
antireflection film of a PMMA substrate, and it fixed by the ultraviolet curing method to it. 
[0065] In the surface periphery section of the field in which the conductive minerals film is formed, press fit 
immobilization of the 30 stainless steel rods of the shape of the spherical head of 2mm of diameters was 
carried out so that the conductive minerals film might be penetrated, and the earth wire was taken. This 
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thing was used as the front filter of a plasma display. 

[0066] 45dB and the near infrared ray electric shielding ability of the electromagnetic wave electric 
shielding ability of the front- face filter of a book were 93% to the 200MHz electric-field wave. Moreover, 
color, brightness, and the engine performance that was excellent also in acid resistibility were shown. 
[0067] 

[Effect of the Invention] The plasma display equipped with the front filter of this invention was able to have 
few the electromagnetic waves and the amounts of near infrared rays to reveal, and was able to show color, 
brightness, and the engine performance excellent also in acid resistibility, and was able to manufacture them 
by low cost. 

[Translation done.] 
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